Molecular analysis of Nogo expression in the hippocampus during development and following lesion and seizure.
The Nogo gene encodes an integral membrane protein mainly responsible for the neurite inhibition properties of myelin. Here, we analyzed the expression pattern of Nogo-A, Nogo-B, and Nogo-C and Nogo-66 receptor (Ng66R) mRNA during hippocampal development and lesion-induced axonal sprouting. Nogo-A and Nogo-B and Ng66R transcripts preceded the progress of myelination and were highly expressed at postnatal day zero (P0) in all principal hippocampal cell layers, with the exception of dentate granule cells. Only a slight Nogo-C expression was found at P0 in the principal cell layers of the hippocampus. During adulthood, all Nogo splice variants and their receptor were expressed in the neuronal cell layers of the hippocampus, in contrast to the myelin basic protein mRNA expression pattern, which revealed a neuronal source of Nogo gene expression in addition to oligodendrocytes. After hippocampal denervation, the Nogo genes showed an isoform-specific temporal regulation. All Nogo genes were strongly regulated in the hippocampal cell layers, whereas the Ng66R transcripts showed a significant increase in the contralateral cortex. These data could be confirmed on protein levels. Furthermore, Nogo-A expression was up-regulated after kainate-induced seizures. Our data show that neurons express Nogo genes with a clearly distinguishable pattern during development. This expression is further dynamically and isoform-specifically altered after lesioning during the early phase of structural rearrengements. Thus, our results indicate a role for Nogo-A, -B, and -C during development and during the stabilization phase of hippocampal reorganization. Taken together with these data, the finding that neurons in a highly plastic brain region express Nogo genes supports the hypothesis that Nogo may function beyond its known neuronal growth inhibition activity in shaping neuronal circuits.